Introduction
The objective of this study was to assess the number and magnitude of preoperative expectations and to correlate them with the degree of satisfaction expressed one year after Total Hip Arthroplasty (THA) or Total Knee Arthroplasty (TKA), in patients with severe and painful osteoarthritis (OA).
Materials and Methods
Preoperative expectations (within 20 days prior to surgery) and postoperative satisfaction (one year after the intervention) were measured using the previously validated French version of the Hospital for Special Surgery Hip or Knee Replacement Expectations Survey. Postoperative satisfaction was measured using a specific scale, following the same methodology as that used for the assessment of expectations. Prediction of the satisfaction of the patients was performed using multivariate linear regression modelling.
Results
A total of 138 patients (80 THA and 58 TKA) completed the two parts of the study. The expectations score (mean ± SD) (range 0-100) was 72.58 ± 12.63 before THA and 69.10 ± 13.72 before TKA (p = 0.13). The number of expectations expressed was 14.34 ± 1.32 (out of a potential maximum of 18) before THA and 14.70 ± 2.29 (out of a potential maximum of 19) before TKA. After 1 year, THA generated a significantly higher degree of satisfaction compared to TKA (69.70 ± 14.46 v 60.44 ± 17.54, p<0.001) (range 0-100). The pre-operative expectations score was the single best positive predictor of the post-surgery satisfaction assessment both for TKA and THA.
Introduction
The number of total joint arthroplasty (TJA) procedures of the lower limbs has dramatically increased over recent decades, and this number is expected to grow. For instance, in Sweden the estimated number of total knee arthroplasty (TKA) per 100.000 residents aged 40 years and older is 334 for the year 2020, while the projected incidence of TKA, in this community reaches 469 per 100.000 subjects in 2130 [1] . In the UK, the number of total hip arthroplasty (THA) and TKA procedures performed in 2035 is estimated to double compared to the numbers from 2010 [2] . A similar trend is observed in New Zealand, where by 2026, the number of THA and TKA procedures is expected to increase by 84% (THA) and 183% (TKA) [3] . By 2020, the projected demand for primary total hip and knee arthroplasty in the United States will exceed 1.8 million procedures, a nearly three-fold increase from the number of procedures performed in 2010 [4] .
The success of the intervention is primarily based on technical parameters, which can be objectively measured. The perception of the patients' outcomes, including the fulfilment of their preoperative expectations and the degree of satisfaction that they express after surgery are also of critical importance [5, 6] . These patients-reported outcomes are major indicators of success when assessing the outcomes of orthopedic surgery from a patient-centered perspective [7] . As anticipated, meeting patients expectations strongly correlates with the level of satisfaction that they express after surgery [5, 8] . Some studies suggest a correlation between the level of preoperative expectations and the improvement of functional outcomes after TKA and THA, but this remains controversial [9] . The percentage of patients who are satisfied after TKA knee arthroplasty is estimated to be in the range of 20% while figures between 7 and 15% have been reported for THA [10] [11] [12] .
The objective of the present study is to assess the level of patients' preoperative expectations and to correlate this parameter with the degree of satisfaction expressed after THA or TKA, in a population of patients whose surgical indication was severe and painful osteoarthritis (OA).
Materials and Methods
Patients were recruited within the Departments of Orthopaedic Surgery in three separate hospitals located in the vicinity of the city of Liege (Belgium) and invited to take part in a prospective longitudinal study. These patients were part of the population included in our previous publication describing the validation process of the French translation of the questionnaire developed by the Hospital for Special Surgery (New York) (HSS) to assess patients' expectations before TKA or THA for OA [13] . Details of the recruitment process were extensively described previously [13] . Briefly, OA patients scheduled for immediate TKA or THA, aged 18 years or older were contacted by phone within 20 days before surgery (first part of the study). Exclusion criteria were surgery for indications other than OA, revision surgery, lack of oral consent and language problems (comprehension or expression). After receiving a detailed explanation of the content and objectives of the study, they were given the possibility to participate, and if consent was obtained, a more exhaustive telephone interview was scheduled. At that time, information on their age, gender, height and weight (BMI), educational level and living situation was collected. The study was approved by the local medical ethical committee (University Hospital Liège (707)-Approval number: B70720084766). An oral informed consent was obtained by AN, the physician who was not directly part of the surgical management team (i.e., not a direct care provider). The same physician (AN) was also responsible for conducting all phone surveys at both times points. A specific note was included in all files confirming that this agreement was obtained. The Chairman of the Ethical Committee was informed for and approved this oral procedure, which aimed to prevent the patients from specifically coming to the hospital to sign a written informed consent, when no visit was scheduled for another purpose. To assess patients' preoperative expectations before TKA or THA, we used two questionnaires, that had been previously translated and validated in French: the HSS Hip Replacement Expectations Survey and the HSS Knee Replacement Expectations Survey. These 18-item (hip) and 19-item (knee) surveys include 5 different categories of expectations: pain, walking, psychological state, essential activities and non-essential activities [13] .
Patients were asked how much relief or improvement they expected for each item as a result of their hip/knee arthroplasty on a 5-point Likert scale.
The following ordinal response format was used:
• 4: "back to normal or complete improvement" (corresponding to very important expectation)
• 3: "a lot of improvement" (important expectation)
• 2: "a moderate amount of improvement" (somewhat important expectation)
• 1: "a little improvement" (minimally important expectation)
• 0: "I do not have this expectation, or this expectation does not apply to me"
The total score ranged from 0 to 72 for hip and from 0 to 76 for knee, and was transformed into a 100-point scale, with a higher score representing higher expectations.
One year after surgery (second part of the study), patients were again interviewed by telephone, and they were asked about the degree of satisfaction (expectations fulfilment) they had as a consequence of their THA and TKA, based on their previously expressed expectations.
Satisfaction was expressed, on a 4-point Likert scale, as:
• 3: "complete satisfaction"
• 2: "partial satisfaction"
• 1: "dissatisfaction"
• 0: "not applicable"
If the patient answer at the time of the first interview, assessing his/her expectations, was 0, for one or several items, i.e., "I do not have this expectation, or this expectation does not apply to me", the related item(s) was/were discarded from the satisfaction questionnaire.
The total score was calculated using the same methodology, ranging from 0 to 54 for hip and from 0 to 57 for knee, and translated into a 100-point scale, with a higher score representing higher satisfaction.
The data were analyzed using STATISTICA, version 12, in a Windows environment. The level of statistical significance was set at p < 0.05 for all analyses After testing the normality and homogeneity of the data with the Shapiro-Wilk and Levene tests, respectively, participant characteristics and data one preoperative expectations and satisfaction after 1 year were assessed using descriptive statistics (frequencies and mean/standard deviation [SD] values). For the comparison between the 2 groups (THA/TKA), in the case of continuous data, Student's t-test was performed. Categorical variables were compared with the Chi-squared test.
No formal sample size calculation was conducted. However, we based our assessment of the number of patients needed to be included in the sample that was needed for the development and validation of the French version of the HSS Expectations Surveys [13] . This number was also consistent with the number of subjects included in the validation and translation of the questionnaires in Dutch [14] . Univariate and multivariate linear regression models were created with satisfaction as the dependent variable and demographic characteristics and expectation scores as the independent variables. A significance level of 0.2 was used to include variables in the stepwise regression model and a level of 0.05 was used to determine statistical significance in the final model. R 2 was calculated to assess the proportion of variance explained by the model.
Results
Our initial potential cohort included 185 patients, 42 of whom we were unable to reach, and who never responded to our solicitations. Therefore, the remaining143 patients were invited to complete the first interview (i.e., assessment of their expectations) prior to surgery. All agreed to participate in this survey. Of these patients, 5 were lost to follow-up (3 deaths and 2 who did not undergo surgery because of unexpected medical circumstances). One year after the surgical procedure, 138 patients (80 THA and 58 TKA) participated in the second part (interview regarding their degree of satisfaction) of the study. Demographic characteristics, expectations and satisfaction are listed in Table 1 .
Number and Importance of Expectations
The expectation scores (Table 1) were similar in the 2 groups. The median expectation score was 14.5 (maximum 18) for THA and 15 (maximum 19) for TKA; 9% of the patients had expectation scores of 11 or less (Fig 1) . The majority of the expectation scores were 3 or 4, indicating they were considered as "important" or "very important" by the patients.
In patients undergoing THA, 11 of the 18 expectations were ranked with a mean score of 3 or more, i.e., perceived at least as "important" (Fig 2) . The 7 remaining items, scoring with a mean value below 3 were:
• "remove need for a cane or other assistive device",
• "eliminate need for medications",
• "be employed for monetary reimbursement",
• "improve sexual activity",
• "improve ability to exercise or participate in sports",
• "improve ability to participate in social activities or recreation",
• "improve ability to cut toenails". Some items were given a score of "0" (i.e., I do not have this expectation) by a large percentage of patients because they were not applicable to the patient's preoperative situation (57.5% did not need a walking aid, 25% did not require pain relief medications, 76% were unemployed, 62.5% did not report sexual activity, 16% did not exercise, 31% had no social or recreational activities, and 26% did not cut their toenails by themselves). Pain relief, improvement in walking, standing and ability to put on shoes and socks were the most prevalent expectations, expressed by 99% of patients. Of all the items, the expectation of an improvement in putting on shoes and socks as well as the expectation of pain relief were the most often rated as very important, i.e., by 76 and 74% of patients, respectively (Table 2) . In patients undergoing TKA, 10 of the 19 expectations were ranked with a mean score of 3 or more, i.e., perceived at least as "important" (Fig 3) . The 9 remaining items, scoring with a mean value below 3 were:
• "Remove need for a cane, crutch or walker",
• "Make knee or leg straight",
• "Improve ability to kneel",
• "Improve ability to squat",
• "Improve ability to use public transportation, drive",
• "Be employed for monetary reimbursement",
• "Improve ability to exercise or participate in sports",
• "Improve sexual activity",
• "Improve psychological well-being".
Some items were given a score of "0" (i.e., I do not have this expectation) by a large percentage of patients because they were not applicable to patient's preoperative situation (67% did not need a walking aid, 29% did not need to extend their knee or leg, 26% did not need to improve their ability to use public transportation or to drive, 88% were unemployed, 16% did not exercise, 72% did not report any sexual activity, and 28% had no expectation about psychological well-being). Pain relief, improvement in walking long distance and ability to go down the stairs were the most prevalent expectations, expected by 100% and 97% of patients. Out of all expectations, pain relief was the most frequently rated as very important, by 71% of patients. Furthermore 34 and 38% of patients, respectively, expected a complete improvement in kneeling and in squatting following TKA, whereas 59 and 55% expected a partial improvement of these functions (Table 2) .
Satisfaction with the fulfilment of preoperative expectations
The mean satisfaction score reflecting the fulfilment of the preoperative expectations was significantly higher one year after THA than one year after TKA ( Table 1 ). The degree of satisfaction expressed one year after surgery for each of the preoperative expectations is shown in Table 2 . Following THA, the 5 expectations that generated the highest satisfaction rates (>74% of complete satisfaction) were night and day pain relief, a psychological benefit, a return to work and the ability to change position. Conversely, the lowest rates of complete satisfaction (<62%) were found for the expectations in improvement to cut toenails, to return to a sport activity or an activity around the home, to eliminate limping and to be able to walk without a cane. Following TKA, the 4 highest rates of complete satisfaction (>71%) were found for the expectation of an improvement in the mobility of the knee, a greater ability to walk over a short distance, a return to work and a psychological benefit from surgery, whereas the 4 lowest rates of complete satisfaction were found for the expectations of an improvement in kneeling and squatting (6% and 22%,respectively), to get down the stairs (32%), to walk a long distance (41%) and to improve sexual activity (44%).
Relationship between preoperative expectations and satisfaction expressed one year after surgery
In the multivariate analyses, parameters recorded before surgery that were significantly associated with the patient's overall postoperative satisfaction score were the overall expectation score (B = 0.55, 95% CI 0.33 to 0.77, p <0.001) and the patient's educational level (B = 3.48, 95% CI 0.74 to 6.22, p = 0.013) in the THA group and the overall expectation score (B = 0.72, 95% CI 0.49 to 0.95, p <0.001) in the TKA group. Higher expectation scores (and higher education level in the THA group) predicted higher satisfaction. These parameters explained 27% (THA group) and 41% (TKA group) of the variance of the patient's satisfaction score (Table 3) .
Discussion
The HSS Hip and Knee expectations surveys were designed to summarize the most meaningful patient expectations before Hip and Knee TJA [5, 6, 13] . They provide information on the expectations of the individual patient based on his/her particular situation, lifestyle and needs. One of the objectives is to allow a personal interaction between the patient and the surgeon to discuss every expectation in detail. Indeed, it would be genuinely expected that patients who are more severely affected in different dimensions of health-related quality of life, with a major impairment in their activities of daily living have greater expectations. However the situation is less straightforward since some studies reported higher expectations for patients with a better preoperative function [15, 16] , whereas others showed an inverse correlation between preoperative functional status and patients' expectations [17, 18] . Our study showed that OA patients requiring TJA have a high level of expectations before surgery. These expectations are similar in number and magnitude for both TKA and THA patients. However, the level of satisfaction observed one year post-surgery is higher following THA than after TKA. The degree of preoperative expectations is positively correlated with the satisfaction with TJA, for both hip and knee. Preoperatively, the majority of our patients had 15 or more expectations, with 11 items (out of 18) and 10 items (out of 19) classified as "important" in the THA and in the TKA groups, respectively. This means that the vast majority of our patients did indeed express a high degree of expectations before undergoing TJA in terms of pain, walking, psychological state, essential activities, and nonessential activities.
This preoperative information is of great importance for the surgeon because patients with unrealistically high expectations are potentially non-adherent to postoperative recommendations, and this inadequate degree of expectations, if not identified and appropriately managed by the surgeon, is a strong predictor of poor surgical outcomes [6, 18] . We know that most patients have higher expectations compared to their surgeons. Surgeons and patients often have discrepant degrees of expectations for TJA; some activities, such as sports practice, are a classic example of unrealistic expectations from the patients. More disabled patients usually expect better outcomes than their surgeons do, and this discrepancy must be resolved prior to the intervention to avoid poor levels of postoperative satisfaction on the part of the patients [19, 20] .
During the last decade patient entered outcomes took a prominent place in the assessment of medical and surgical procedures [21] . Several studies in TJA have demonstrated the importance of the fulfilment of preoperative expectations in the degree of postoperative satisfaction expressed by the patients. The HSS Hip or Knee Replacement Expectations Survey used in the present study has been repeatedly reported to be an accurate and appropriate tool to assess patients' expectations and to predict their postoperative degree of satisfaction [22] [23] [24] . Postoperative satisfaction is critically important because it is positively related to an increase in the patient's compliance to the surgeon's and staff's recommendations [5] . An important observation in our trial is that patients clearly identify items for which they have high preoperative expectations, while some other items do not represent an important potential improvement. For both TKA and THA, improvement in pain and walking ability and generating an impact on activities of daily living appear to be the most important expectations. Conversely, improvements in sexual activity, the opportunity to obtain employment and, surprisingly, to be able to walk without any assistance (i.e., cane or other device) did not appear to be major preoperative concerns for our patients. In this study, we derived from our observations, one year after surgery a satisfaction score, that was specifically related to the expectations expressed by the patients prior to surgery. This approach is original and allows for a more accurate assessment of the fulfilment of patients' preoperative expectations. At baseline, expectations before TKA or THA did not differ significantly. However, we showed that the degree of satisfaction (partial and complete expectation fulfilment) reached after THA was greater than after TKA (94% vs 85%), whereas dissatisfaction was more often expressed after TKA than THA (15% vs 6%). This observation is consistent with the results of most previous studies [25, 26] but not all of them [27] . The main determinant of satisfaction was the level of preoperative expectations. We did not find any association between the overall satisfaction score and the patients' socio-demographic characteristics, except for the level of education in the THA group. This observation is supported by two previous studies that also suggest that optimistic expectations could be a predictor for a higher ultimate satisfaction [8, 15] .
Furthermore, an improvement in the ability to cut toe nails after THA and to walk a long distance or to squat or kneel after TKA, while being expected by a substantial proportion of patients, did not generate a high degree of satisfaction in our population, a feature that was also observed in a recently published study assessing expectations and satisfaction in patients before and after TJA. In this study, preoperative and postoperative scores were subtracted to calculate whether expectations were unfulfilled, fulfilled or exceeded, whereas we used a specific questionnaire to assess postoperative satisfaction [23] .
Our study was conducted in a homogeneous cohort of patients in need of TJA as a consequence of severe OA. Unfortunately, we do not have extensive information regarding the functional capacity of the patients at the time of the intervention; notwithstanding, TJA is usually an end-stage treatment in OA, offered to patients with a painful disease negatively impacting the ability to cope with activities of daily living [28] . A better knowledge of the preoperative clinical status, extensive information on the number and severity of co-morbidities and the type of prosthesis could have allowed for a more accurate analysis of our results, since it is well described that these parameters have a significant influence on both expectations and satisfaction, as well as on the overall outcomes of the surgical procedure [5, 18, 21] . The absence of a significant association with the patient baseline score and co-morbidities would have been a robust confirmation of the results of the study. An other weakness of our study is that we do not have any purposed information on the postoperative course of the patients. Postoperative complications could have had an impact on the overall outcomes in some patients in our trial. However, in the previous trial, it was suggested that major postoperative complications do decrease the satisfaction of patients after knee arthroplasty, whereas they do not appear to have a significant impact on the rate of satisfaction at twelve months post-surgery after THA [12] . Furthermore, the surgeon was not the same for all patients, and we have no information on the content of the preoperative discussions. This would have been an asset, since information given by the medical staff has been shown to influence patients' expectations and subsequent satisfaction [6, 22] . The choice of a telephone interview conducted by a health care professional outside of the surgical team, instead of a face-to-face meeting, can be challenging. This method was selected to mitigate the potential discomfort of participating in the study and to allow the patients to not feel influenced in their answers. We did not find any previous studies suggesting that the assessment of expectations and satisfaction may be influenced by the format of the interview.
In conclusion, we showed that patients undergoing TJA for end-stage OA have a high level of expectations before both THA and TKA. While both types of interventions significantly improve essential and non-essential activities, the rate of satisfaction is significantly greater after THA. Preoperative expectations are a major contributor to the final degree of satisfaction one year after surgery. These results re-emphasize the need for an optimal preoperative interaction between the health care providers and the patients to allow the patients a chance to foresee a reasonable outcome of the TKA. Patient and physician education and interaction will improve postoperative satisfaction, which, in turn, was shown to increase patient's compliance with recommendations from the staff. 
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